, and the base composition of DNA was determined by the thermal denaturation method of MARMUR and Dory (1962) .
A comparison of the serological relatedness of the isolates to SJ-15, NCMB 2020, and G-1 strain was performed by using the slide agglutination, cross-quantitative agglutination (KITAO et al., 1983) , and double diffusion precipitin tests (Oucheterlony agar diffusion) (JOHNSTONE and THORPE, 1982) . Antigens were prepared by using formalinkilled, autoclaved, or sonicated bacterial cells. An antiserum against the formalin-killed KF8317 strain was prepared by immunizing a rabbit. An antiserum against the formalin-killed A. salmonicida subspecies salmonicida H-70 strain was also used.
Results and Discussion
All isolates were gram-negative short-rods which were non-motile and encapsulated, and formed non-pigmented colony on heart infusion agar.
The transmission electron micrograph of KF8317 strain is shown in Fig. 1 . All of the organisms grew at a temperature range of 10°C to 30°C but did not grow at 37°C. The biochemical characteristics of the isolates were the same as those of Aeromonas salmonicida (Table 1) .
The G+C content of the DNA in the isolate was 57.1 %, being similar to that of A. salmonicida (SCHUBERT, 1974; BULLOCK et al., 1983) . Differences in biochemical characteristics (production of brown pigment, gas from glucose, production of indole, MR reaction, VP reaction, citrate utilization, gelatinase, digestion of casein, and utilization of some carbohydrates) were observed between the isolate from diseased eels and A. salmonicida subspecies salmonicida. There were also differ ences in catalase, production of indole, digestion of casein, and utilization of some carbohydrates between our isolate and A. salmonicida subspecies achromogenes. The characteristics of our isolate (gas from glucose, production of H2S, MR reac tion, citrate utilization, gelatinase, oxidation of gluconate, and utilization of few carbohydrates) did not coincide to those of A. salmonicida sub species masoucida.
Ulcer diseases caused by atypical A. salmonicida have been reported in minnows, Phoxinus phoxinus (HASTEIN et al., 1978) , goldfish, Carassius auratus (SHOTTS at al., 1980; TRUST et al., 1980) , Atlantic salmon, Salmo salar (PATERSON et al., 1980) , and carp, Cyprinus carpio (CSABA et al., 1981) , and the bacteriological characteristics of their causative agents were elucidated. The differences in bio chemical characteristics between our isolates and the atypical A. salmonicida strains isolated from minnows (HASTEIN et al., 1978) , Atlantic salmon (PATERSON at al., 1980), and carp (CSABA at al., 1981) Table 2 . Cross-agglutinating titers between strain KF8317 and Aeromonas salmonicida strains Tadatoshi KITAO, Terutoyo YOSHIDA , Takashi AOKI and Mikio FUKUDOME agglutination of the antiserum KF8317 were almost the same value against both formalinkilled antigens and autoclaved antigens of homologous KF8317, SJ-15 , NCMB 2020, and G-1 (Table  2 ). The antiserum of A. salmonicida subspecies salmonicida H-70 strain also showed a positive agglutination against all tested antigens (Table 2) . These results showed that there was a common antigen among KF8317, SJ-15, NCMB 2020, and G-1. (Fig. 3) .
Virulent strains of A. salmonicida were reported to autoaggregate and to have an additional surface "A" layer (KAY et al ., 1981) . This additional surface "A" layer was observed under electron microscopy of the KF8317 strain (Fig. 1 ). All the isolates from diseased eels were also strongly auto-aggregating. Experimental inoculation of some of the isolates showed that they were highly virulent to eel, which will be reported in detail in a following paper. 
